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SPECIFICATION 

1 . Title of the Invention 
Built-in door speaker structure 

2. Scope of Patent Claims 

(1 ) A built-in door speaker structure characterized by 

installing the speaker body in the door so 
that it is able to freely tilt, and by interlocking the tilting of 
said speaker body with the opening and closing of the door. 

3. Detailed Description of the Invention 

Industrial field of utilization 

This invention relates to the structure of a built-in 
door speaker with which an automobile is furnished. 

Prior art 

As a conventional built-in door speaker, there is 
the one shown in Fig. 7. 

This speaker has a structure where the speaker 
body 1 is attached to the door panel 2 via the mounting 
bracket 3 so that it is inclined approximately 20 degrees 
upward. This is devised to improve directivity and the 
clarity of the middle-high sound region by mclining the 
speaker body 1 upward and orienting it toward the ear of 



the passenger in this way. In this figure, 4 is the door trim, 
and 5 is the speaker grill. 

This inclined structure is disclosed, for example, 
in Japanese Unexamined Patent Publication 60-37991. 

Problems to be solved by the invention 

In the above-described conventional built-in door 
speaker, as the speaker body 1 is installed so as to incline 
upwards, the door trim 4 and speaker grill 5 project toward 
the car interior in proportion to the degree of inclination of 
the speaker body 1 . For this reason, in the case where there 
is a large amount of projection of the door trim 4 and 
speaker grill 5, and in the case where one cannot ensure a 
sufficient degree of opening of the door as with two-door 
sedans or the like, the projecting parts of the door trim 4 
and speaker grill 5 contact the foot of the passenger, and 
impede car entry or exit movement when the passenger 
enters or exits the vehicle. 

When one attempts to adequately secure the 
angle of inclination of the speaker body 1 in this manner, 
the amount of projection of the door trim 4 and speaker 
grill 5 becomes large, and causes an impediment to car 
entry/exit by the passenger. Conversely, when the amount 
of projection is made small, one cannot adequately ensure 
the degree of inclination of the speaker body 1 , with the 
result that acoustic performance is adversely affected. 
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This invention offers a built-in door speaker 
structure that provides superior acoustic performance 
during automobile operation and that does not become an 
impediment when the passenger enters or exits the car. 

Means for solving the problems 

As a means for solving the aforementioned 
problems, this invention installs the speaker body in the 
door so that it is able to freely tilt, and interlocks the tilting 
of the pertinent speaker body with the opening and closing 
of the door. 

Action 

As this type of means has been devised, the 
speaker body as well as the speaker grill and the like that 
cover it incline at the optimal angle only when the door of 
the vehicle is closed, and return to the original, 
approximately vertical posture when the door is opened. As 
a result, when the door is opened and the passenger enters 
or exits the car, the speaker body and the speaker grill and 
the like do not project into the vehicle interior. 

Embodiments 

Below, embodiments of this invention are 
explained based on Fig. 1 to Fig. 6. The explanations are 
conducted by giving identical code numbers to identical 
parts, including what is shown in Fig. 7. 

First, an explanation is given with regard to 
Embodiment 1. 

In Figures 1 through 3, 6 is the speaker grill that 
doubles as a mounting bracket. The speaker body 1 is held 
in place by this speaker grill 6. The upper end of the 
speaker grill 6 is connected to the door panel 2 via the 
hinge 7, and its lower end is connected thereto via the link 
mechanism 8. As a result of this, the speaker body 1 and 
speaker grill 6 appropriately tilt centering on the hinge 7 in 
conjunction with the action of the link mechanism 8. 4 is 
the door trim, and an aperture 9 is formed in this door trim 
4 in order to have the speaker grill 6 project toward the car 
interior side (left side in Fig. 1 ). The annular spacer 10 is 
interposed between the fringes of this door trim 4 and the 
speaker grill 6, and this spacer 10 fills the gap formed 
between the aperture 9 of the door trim 4 and the speaker 
grill 6. The spacer 1 0 is formed into a hollow shape with 
rubber material, and is such that the door trim 4 and 
speaker grill 6 constantly maintain an airtight state 



regardless of the displacement of the speaker grill 6. This 
spacer 1 0 not only serves as a member that prevents the 
infiltration of dust into the door trim 4 and that improves 
appearance, but it also functions as a member that serves to 
prevent chatter from the speaker (speaker body 1, speaker 
grill 6 and the like). 

With regard to the link mechanism 8, a pair of 
links 1 1 and 12 that are mutually coupled by a pivot are 
respectively connected to the door panel 2 and the speaker 
grill 6 in a manner that allows them to freely rotate, and the 
pivot point 13 of these links 1 1 and 12 is structured so that 
it is connected to the push rod 14 in a manner that allows it 
to freely rotate. As shown in Fig. 3, this push rod 14 
extends until the end part of the door hinge (not illustrated) 
side of the door panel 2, and its tip projects from the end 
face of the door panel 2. The spring 1 6 is fixed via the 
retainer 15 to the end part of the door panel 2 from which 
the push rod 14 projects. The vicinity of the tip of the push 
rod 14 is supported by the end part of this spring 16. The 
tip of the push rod 14 is impelled to project outward from 
the end part of the door panel 2 by this spring 16. A resin 
cover 1 7 is affixed to the tip of the push rod 1 4, and this 
cover 17 contacts the side face of the pillar 18 when the 
door D is closed. The pivot point 1 3 located on the base 
end side of the push rod 14 moves left to right in Fig. 3 in 
conjunction with the forward and backward operation of 
the push rod 14. When it is moved toward the left, the links 
1 1 and 12 are sharply bent as shown by the solid line in this 
same figure, and when it is conversely moved toward the 
right, the links 1 1 and 12 are pushed wide as shown by the 
broken line in this same figure. The lower end side of the 
speaker body 1 and speaker grill 6 advances (projects) and 
recedes in conjunction with the elongation and contraction 
of these links 1 1 and 12, thereby switching between an 
inclined posture and an approximately vertical posture. The 
angle of inclination 9 of this speaker body 1 and speaker 
grill 6 is set to approximately 20 degrees as with the 
conventional design. 

In the drawing, 1 9 is the speaker waterproofing 
cover attached to the speaker grill 6. The roller 20 is 
attached to the upper corner of this speaker waterproofing 
cover 1 9, and the speaker waterproofing cover 1 9 and the 
door glass 21 do not come into direct contact even when 
the door glass 21 is pushed down. 

In the above configuration, when the door D of 
the vehicle is closed, the tip of the push 
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rod 14 contacts the pillar 18 via the cover 17, resists the 
force of the spring 16, and pushes into the interior of the 
door panel 2. By this means, the pivot point 1 3 moves in 
the manner shown by the broken line in Fig. 3, the links 1 1 
and 1 2 elongate, the speaker (the speaker body 1 , speaker 
grill 6 and the like) inclines centering on the hinge 7, and 
its lower end projects out from the door trim 4. As a result, 
the speaker assumes a posture where it is inclined 
approximately 20 degrees upward, and an acoustic space is 
obtained with superior directivity and clarity in the middle- 
high sound region. 

When the door D is opened from this state so that 
the passenger can enter or exit or the like, the contact of the 
cover 1 7 of the tip of the push rod 1 4 and of the pillar 1 8 is 
broken, and the tip of the push rod 14 is projected out from 
the end part of the door panel 2 by the force of the spring 
16. By this means, the pivot point 1 3 is moved in the 
manner shown by the solid line in Fig. 3, the links 1 1 and 
12 are bent, the speaker is inclined centering on the hinge 7 
in the direction opposite to the aforementioned, and returns 
to its original approximately vertical posture. As a result, 
the speaker no longer projects out from the door trim 4, and 
the foot of the passenger does not contact the speaker when 
the passenger enters or exits the car. 

Next, an explanation is given with regard to 
Embodiment 2. 

The aforementioned Embodiment 1 was 
configured to mechanically interlock the tilting of the 
speaker body 1 with the opening and closing of the door D, 
but Embodiment 2 explained below tilts the speaker body 1 
by the driving of the motor 22, and further electrically 
controls the operation of this motor 22 based on the 
opening/closing signals of the door D and the on/off signals 
of the ignition key switch. 

In Fig. 4 and 5, 3 is a bracket possessing a hinge 
7, and the free ends between which the hinge 7 of this 
bracket 3 lies are attached to the speaker body 1 and the 
speaker grill 5. The hinge 7 of the bracket 3 is disposed in 
the upper part, and the speaker body 1 and speaker grill 5 
are able to tilt up and down centering on this hinge 7. The 
sector gear 23 is fixed to the lower end side of the speaker 



body 1 , and the motor 22 is fixed to the area on the door 
panel 2 corresponding to this sector gear 23. The pinion 24 
with which this motor 22 is furnished meshes with the 
sector gear 23 of the speaker body 1 side. Accordingly, the 
angle of inclination of the speaker body 1 and speaker grill 
5 can be changed by the forward or reverse rotation of the 
motor 22, and if the electric current that flows to the motor 
22 is appropriately controlled, the tilting of the speaker 
body 1 and speaker grill 5 can be interlocked based on the 
opening/closing of the door D and the on/off of the ignition 
key switch. 

As the control circuit of this motor, one may 
adopt, for example, the configuration shown in Fig. 6. 

This motor control circuit takes input/output 
signals from the door opening and closing switch 25 and 
ignition key switch 26, and the speaker body 1 and speaker 
grill 5 are only tilted upward in the case where the door D 
is in a closed state and where the IGN (ignition) key switch 
26 is in the ON state. The door opening and closing switch 
25 is given H (high) electric potential when the door D is 
open, and L (low) electric potential when closed, and is 
given H electric potential when the IGN key switch 26 is 
ON, and L electric potential when it is OFF. 

In Fig. 6, 27 is the AND circuit Signals from the 
door opening and closing switch 25 that transit the inverter 
28 and signals from the IGN key switch 26 are inputted 
into this AND circuit 27, the AND of the two signals is 
obtained, and the signals are outputted. On the output side 
of the AND circuit 27, a circuit connected to the timer 29 
and relay 30, and a circuit connected to the timer 32 and 
relay 33 via the inverter 3 1 are disposed in parallel. In the 
case where H electric potential is outputted by the AND 
circuit 27, the timer 29 and relay 30 are activated, and in 
the case where L electric potential is outputted, the timer 32 
and relay 33 are activated. The relays 30 and 33 conduct 
the electric current 34 to the earth G\ or the earth G 2 . In the 
case where the relay 30 is activated, the motor 22 conducts 
normal rotation, and the speaker body 1 and speaker grill 5 
are tilted upward until the timer 29 terminates. In the case 
where the relay 33 is activated, the motor 22 conducts 
reverse rotation, and the speaker body 1 and speaker grill 5 
are tilted downward until the timer 32 terminates. 
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Due to this type of circuit configuration, the output of the 
AND circuit 27 changes as shown in the below table 
according to the ON/OFF of the IGN key switch 26 and the 
opening/ closing status of the door D. The speaker body 1 
and speaker grill 5 tilt upward to the preset angle (set to 
approximately 20 degrees) only when the IGN key switch 
26 is ON and the door D is closed. In the case where, 
transitioning from this state, the IGN key switch 26 is 
turned OFF or the door D is opened, the speaker body 1 
and speaker grill 5 are returned to their original, 
approximately vertical posture by the reverse rotation of the 
motor 22. Accordingly, in the case of this embodiment as 
well, when the door D is opened and the passenger enters 
or exits, the speaker body 1 and speaker grill 5 adopt an 
approximately vertical posture, and do not contact the foot 
of the passenger, and when the door D is closed and the 
stereo or the like is operated, the speaker body 1 and 
speaker grill 5 adopt an inclined posture, and the optimal 
acoustic space is obtained. 



IGN key switch 


H 


I H 


L 


L 


Door opening and 
closing switch 


H 


L 


H 


L 


AND circuit output 


L 


H 


L 


L 


Speaker posture 


vertical 


tilted 


vertical 


vertical 



Motor Control Circuit Operating Mode Table 



This type of speaker angle control is not only 
conducted by the independent circuit of each door D, but 
can also be conducted by one circuit where the speaker is 
tilted upward in the case where all doors D are closed and 
the IGN key switch 26 is ON. Moreover, in the 
embodiment explained above, the speaker angle is 
controlled based on the ON/OFF of the IGN key switch 26 
and the opening/closing of the door D, but it is also 



possible to control the speaker angle based only on the 
opening/closing of the door D. 

Effects of the invention 

In this explanation, as explained above, the 
speaker body is inclined to the optimal angle only in the 
case where the door is closed, with the result that acoustic 
effects during vehicle operation can be adequately secured. 
Moreover, when the passenger enters or exits the vehicle, 
the speaker grill and the like do not contact the foot of the 
passenger, and are not an impediment to entry or exit, 
because the projection of the speaker body and the speaker 
grill and the like covering it is eliminated. 

4 . Brief Description of the Drawings 

Fig. 1 is a cross-sectional view along line 1-1 of 
Fig. 2 showing Embodiment 1 of this invention. Fig. 2 is an 
oblique view showing the state of speaker attachment of 
this same embodiment. Fig. 3 is a cross-sectional view 
along line EQ-III of Fig. 2. Fig. 4 and Fig. 5 are cross- 
sectional views showing Embodiment 2 of this invention. 
Fig. 6 is a circuit diagram of the same. Fig. 7 is a cross- 
sectional view showing the conventional technology. 

1 : speaker body, D: door. 

Representative: Shiga, Fujiya [seal] and 3 others 

Fig. 1 

[see source for figure] 

[handwritten: 
1 — speaker body 
D — door] 
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Fig. 2 Fig. 4 

[see source for figures] 
Fig. 3 Fig. 5 



Fig. 6 



Fig. 7 
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